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516 rats were maintained and tested on i r r e g u l a r  feedlng  
o r  dr inking schedules so t h a t  food and water consump- 
tion could be assessed as a ?unction of  the time of day 
of t e s t i n g ,  hours deprivat ion,  and depr iva t ion  experience,  
without the usual experirnentai confoundins among these 
variables. I n  the E i m  t expej-iment hungry and t h i r s t y  
animals were tested in t h e i r  homecages. Drinking was 
found to increase writh depr iva t ion  t i m e  a t  least up t o  
42 hrs., whereas eating changctd very little between 7 
and 42 hrs .  deprivaticn. Pn Ibe second experiment 
hungry animals, t e s t e a  in a ba r  press s i t u a t i o n ,  showed 
maximum i n t ake  a t  24 hrs.  t o  32 hrs. depr iva t ion .  
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Consummatory Behavior i n  Racs Maintained A-Periodically* 
Robert C .  Bo l l e s  
Mollins College 

Although an an imal ' s  consumption of food or' water i s  
o f t e n  accepted as a d i r e c t  measui'e of i t s  hunger o r  thirst 
motivat ion,  i t  i s  more conswuct ive  t o  th ink  of amount con- 
sumed as a response measure which depends i n  par t  upon the 
an imal ' s  motivation, bu t  a l s o  i n  part upon the s t r e n g t h  of 
the consummatory habi t  i n  the test s i t u a t i o n .  The s t r e n g t h  
o f  the e a t i n g  and dr lnking  habits presumably depend upon 
1) the animal ' s  experience i n  the test  s i t u a t i o n ,  i . e . ,  
the number of "trials" i t  has had there, and 2) genera l -  
i z a t i o n  decrements a r i s i n g  from the d i s s i m i l a r i t y  of 
s t i m u l i  p re sen t  i n  the tes t  s i t u a t i o n  from those p re sen t  
i n  the s i t u a t i o n  where and when the animal o r d i n a r i l y  eats 
o r  dr inks .  

Although a l l  of these  e f f e c t s  have been s tudied ,  
demonstrations of any one e f f e c t  - depr iva t ion  time, t e s t  
experience,  t i m e  of day of t e s t i n g  - a r e  gene ra l ly  con- 
founded by o t h e r  concomitant e f f e c t s .  For example, some 
i n v e s t i g a t o r s  (Bare, 1353; Bousf ie ld  & E l l i o t t ,  13%; 
Kessen, K i m b l e  & H i l l m a n ,  1360; Lawrence & Mason, 1355a; 
Mandler, 1957) have s tudied  the e f f e c t  of d i f f e r e n t  hours 
of food o r  water depr iva t ion  with t e s t s  coming a t  d i f f e r -  
e n t  times of day. I n  these cases  i t  i s  not  poss ib l e  t o  
know what part of the results can be a t t r i b u t e d  t o  va r i a -  
t i o n  i n  depr iva t ion  a.nd what part t o  the temporal condi- 
t i o n s  of the tests. I n  some cases  (Lawrence & Mason, 
Ressen e t  a l . )  attempts have been made t o  separate these 
f a c t o r s ,  and the r e s u l t s  do show that  t he re  i s  a aarked i n -  
c r ease  i n  in t ake  when the time of t e s t i n g  f e l l  a t  an a c -  
customed consummatory hour. Hence, i t  is  suggested t h a t  
s t i m u l i  a r i s i n g  from the t i m e  of day may p lay  an important 
part i n  the determinat ion of  consummatory behavior.  But 
the r e l a t i v e  s i z e  of the e f f e c t  i s  no t  c e r t a i n .  

Others (HorensteLn, 1951; M i l l e r ,  1956; S t e l l a r  & 
H i l l ,  1952) have s tud ied  the e f f e c t  of  food o r  water d e p r l -  
va t ion  time wi th  the tests always run a t  the same t i m e  of 
day, bu t  i n  these cases  the depr iva t ion  effect  may be con- 
founded with the an imal ' s  experience I n  the  new e a t i n g  or 
dr ink ing  s i t u a t i o n .  F i n a l l y ,  t he re  have been s t u d i e s  
(Ghent, 1951, 1957; Lawrence & Mason, 195513) of the acqui- 
s i t i o n  of e a t i n g  and dr inking behavior i n  a novel t es t  
s i t u a t i o n ,  bu t  oiice again the magnitude of the e f f e c t  is  
unce r t a in  because of t he  f a c t  that there may have been 
cumulative depr iva t ion  e f f e c t s  which were confounded with 
experience i n  the t e s t  s i t u a t i o n .  

Experiment 1 

The prescnl; i n v e s t i g a t i o n  was designed t o  minimize 



t;he usual  confounding of these variables. T h i s  was done by 
maintaining and t e s t i n g  Ss on im a - p e r i o d i c  schedule so as 
t o  break up e x i s t i n g  temcorally conditioned consummatory 
habi t s  and t o  prevent  the formation of new cnes. I n  the 
f i r s t  experiment 2s were t e s t ed  i n  the most familiar of 
s i t u a t i o n s ,  v i z . ,  t he i r  own homecages, where the i r  con- 
summatory habits a r e  a l ready presumably of m a x i m u m  s t r eng th .  

Method 

Subjec ts .  --Ninety-six naive Sprague-Dawley male rats, 
approximately 75 days old, were used. 

Apparatus. --A11 t e s t i n g  was done i n  the homecage where 
- S was i n d i v i d u a l l y  housed. The cages (Wahmann LC-75A) 
were changed by r ep lac ing  the f r o n t  wall by 1/4 i n .  P l ex l -  
glas, d r i l l e d  t o  hold a water b o t t l e  by i t s  dr inking  tube. 
The main lights were kept  on a n a t u r a l  6 : O O  t o  6:oo l i g h t -  
d a r k  cyc le .  During the dark p a r t  of the cycle  i l lumina-  
t i o n  was provided by a p a i r  of 25-w. r ed  l i g h t  bulbs. 
Temperature was kept between 7O0 and 76" F. 

Procedure. --Each S was tested under 12  consecutive 
dep r iva t ion  i n t e r v a l s  cf 7, ~ 4 ,  21 28, 35, and 42 hrs. 
presented twice each i n  a randomized order .  Twenty-four 
such randomized o rde r s  were used and Ss were randomly a s s ign -  

times were a l l  mul t ip l e s  of  7 hi-s., the t i m e s  o f  testing 
f o r  each animal were evenly s c a t t e r e d  aruund the c lock ,  
and successive tests never came 24 hrs .  apa r t .  Thus E; 
g e n e r a l l y  had some t e s t i n g  t o  do every 7 hrs. f o r  12  &ys, 
b u t  each tes t  se s s ion  might invoLve only 4 o r  8 Ss. The 
experiment was run i n  4 rep lkca t ions  wi th  24 Ss Tn each, 
the first and th i rd  w i t h  hunger condi t ions  an3 the second 
and f o u r t h  with thirst  condi t ions .  Fo r  the e a t i n g  t e s t s ,  
S 1 s  cage was pu l l ed  out  about 1 i n .  and 2 o r  3 pieces  of 
Wayne Lab Blox, more than S ever a t e ,  were dropped into 
one corner  of t h e  cage. S-was allowed 1 hr .  t o  eat .  Water 
was always a v a i l a b l e .  Fo'E; the dr inking  tes t ,  a dr inking  
tube was presented through the hole  i n  the f r o n t  of the 
cage, and S was allowed 30 mi-n. t o  dr ink .  Food was always 
a v a i l a b l e .  I n  the t h i r d  and f o u r t h  r e p l i c a t i o n s  l a t e n c i e s  
were measured, by s t o p  watch, from the dropping of the food 
o r  the  p re sen t ing  of t h e  dr inking tube t o  the beginning of 
consummatory behavior.  Q u a n t i t i e s  of food and water were 
weighed t o  .5 gm. before and ad'ker each tes t  per iod;  sy?i.ll-= 
age was c o l l e c t e d  and weighed a l s o .  Ss were weighed before  
the f i r s t ,  a f t e r  the s i x t h ,  and agal-n-after the twelfch 
test per iod .  A l l  i n t a k e  measuremnts were converted t o  
percentages of S ' s  body weight as measured af ter  the s lx th  
test ,  i . e . ,  hal7way through +,he sequence. 

- 
ed t o  subgroups of 4 for each O r d e r .  T2f5--  " L GLIA --- a t; c: 2 pr i v2 t i c r: 
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Results 

After  6 depr iva t ions  and tests the hungry Ss had lost 
a median of 16% and the thirs ty  Ss 4s r e l a t i v e  70 the i r  
i n i t i a l  ad l i b .  body weights. AfTer the last tes t  the 
hungry Ss were down t o  21% l o s s  and the t h i r s t y  Ss had 
come up-to 1% gain.  The upper three graphs i n  FTg. 1. i n -  
d i c a t e  the mean amount consumed, axpressed as a percentage 
o f  body weight, f o r  hungry and t h i r s t y  Ss as a func t ion  of 
time of day, depr iva t ion  time, and test-ex?erience. 

Fig. 1 about here 

The s tandard e r r o r s  of the mean f o r  these d a t a  p o i n t s  
a r e  gene ra l ly  about .20 percentage poin ts .  Thus, s e v e r a l  
of the effecGs ind ica t ed  i n  Fig. 1 are s t a t i s t i c a l l y  sig- 
n i f i c a n t ,  namely, the t i m e  of day e f f e c t  on wcter in take ,  
the depr iva t ion  e f f e c t  on both food and water intake,  
and the l ea rn ing  e f f e c t  on both food arid water in t ake .  
More s p e c i f i c a l l y ,  both hungry and t h i r s t y  Ss  consumed 
s i g n i f i c a n t l y  less a t  7 hrs. depr iva t ion  thxn i t  each of 
the o t h e r  depr iva t ion  times. I n  the case of tLLrsty Ss, 
i n t a k e  a t  both 14 hrs ,  and 21  hrs. was s i g n i f i c t n t l y  Tess 
than a t  a l l  of tne iorigei- deprivaCicn times. 

The bottom p a r t  of Fig ,  1 gives the la tenc ie :  t o  
eat or dr ink  of those Ss f o r  which l a t ency  was measured. 
Note that l a t ency  scorzs are presented on a l o g a r i h n i c  
sca le ;  t h i s  t ransformation generally normalizes such 
l a t ency  and makes the data var iances  homogeneous ( B o l l e s ,  
1962). The l a t e n c i e s  to  e a t  were unmeasurably lonq be- 
cause values  over 120 sec .  were designated 120 sec .  Con- 
sequently,  medians are presented i n  Fig. 1. On the o t h e r  
hrnd, the l a t ency  t o  dr ink  sco res  were f r equen t ly  un- 
measurably shor t .  A l l  such s h o r t  values were designated 
i sec .  and the means of these s l i g h t l y  d i s t o r t e d  d i s -  
t r i b u t i o n s  are indica ted .  Both eazing and d r i n k i r g  
l a t e n c i e s  show a systematic  e f f e c t  on ly  I n  the ca:;e of 
the experience var iab le ;  continued t e s t i n g  leads 'io con- 
t inued  shor ten ing  o f  l a t e n c i e s .  

Discussion 

There i s  a s t r i k i n g  d i f f e rence  between the amount of 
food consumed by hungry Ss and the anount of water con- 
sumed by t h i r s t y  - Ss. Sntailer in t ake  of food cannot be c i t e d  
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as evidence a g a i n s t  the importance of stomach d i s t e n t i o n  
i n  food s a t i a t i o n ,  however, because , as Lepkovsky, Lyman, 
Fleming, Nagwno, and Dimmick (1957) have shornJ a volume 
of dry food i n  the stomach is quickly  matched by a l i k e  
vo.l.ume of water which i s  e i t h e r  drunk or t ranspor ted  the re  
from some o t h e r  sources of water i n  the body. Thus, the 
food and water i n t a k e  curves probably r ep resen t  approximate- 
l y  equivalent  amounts of bulk i n  the stomach. 

Another s u r p r i s i n g  d i f fe rence  between e a t i n g  and dr ink-  
ipg i s  the d i f f e r e n c e  i n  l a t e n c i e s ;  t h i s  d i f f e r e n c e  i s  even 
more pronounced than ind ica ted  i n  Fig. 1 because the upper 
curve r e p r e s e n t s  medians whereas the lower curve r ep resen t s  
ueans. T h i s  d i f f e rence ,  a f a c t o r  i n  the order o f  20, may 
b e  p a r t l y  a r e f l e c t i o n  of the f a c t  that  water is always pre-. 
sented i n  a f ixed  l o c a t i o n  whereas the animal has t o  f i n d  
food which has been dropped somewhere on the floor. An- 
o t h e r  f a c t o r ,  however, i s  the f a c t  tha t  the hungry S 
t y p i c a l l y  p icks  up the food and c a r r i e s  i t  around fcr sever-  
a l  seconds, and may even go back t o  p i ck  up a second o r  t h i r d  
piece of food before  beginning t o  eat, and a l l  t h i s  compet- 
i n g  prepara tory  behavior adds t o  the l a t ency  score.  

The most i n t e r e s t i n g  d f f f e rence  between food and water 
i n t ake  is  the i r  d i f f e r e n t i a l  dependence upon depr iva t ion  t i m e .  
I n  the case of e a t i n g  the func t ion  is q i i t e  f l a t ;  f o r  a l l  de= 
p r i v a t i o n s  of 14 hrs.  o r  more there is  l i t t l e  o r  no 
systematic  va r i a t ion ,  as i f  the rat eats as much as i t  can 
f o r  a l l  depr iva t ions  g r e a t e r  than a c e r t a i n  minimum. I n  
c o n t r a s t  with this pa t t e rn ,  water consumption i n  the t h i r s t y  
rat  inc reases  continuously with increased  depr iva t ion  time, 
al though it  i s  c l e a r  that i n  t h i s  case too the  consumption 
curve must drop sha rp ly  a t  some depr iva t ion  t i m e  s h o r t e r  
than 7 hm.9 and that r e l a t i v e  t o  t h i s  sharp change, the 
pa r t  of the func t ion  which i s  shown here will be r e l a t i v e -  
l y  f l a t .  The impl ica t ion  from t h i s  and from the p a t t e r n  of 
o t h e r  r e s u l t s  is  that d i f f e r e n t  s a t i a t i o n  mechanisms are 
involved i n  the termination of e a t i n g  and dr inking .  

It should be kept  i n  mind that the rat can repair  the 
s i z e  of water def ic i t  encountered under the p resen t  con- 
d i t i o n s  rather comuletely even when water i s  a v a i l a b l e  only 
30 rnin., 80 that  with successive dep r iva t ions  thirsty Ss do 
no t  s u f f e r  an appreciable  cumulative water d e f i c i t .  On the 
o t h e r  hand, the continued drop i n  weight and the much great- 
e r  absolu te  l o s s  i n  weight of' the hungry Ss i n d i c a t e  that 
the re  are cumulative e f f e c t s  of the succeysive food depr i -  
va t ions .  As a consequence, part of  the l e a r n i n g  t o  e a t  
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e f f e c t  shown i n  Fig.  1 should probably be a t t r i b u t e d  t o  
a ga in  i n  motivation, even though there was no systematic  
i nc rease  i n  hours depr iva t ion  ( c f .  Eisman, 1956). By the 
same token, the f l a t n e s s  of  the  curve f o r  e a t i n g  as a 
func t ion  o f  depr iva t ion  may r e f l e c t  the f a c t  that under a 
given depr iva t ion  condi t ion S bases i t s  food consumption 
not so much on the immediateiy preceding depr iva t ion ,  the  
test deprivat ion,  as on the much larger o v e r a l l  d e f i c i t  i n  
body weight. What t h i s  means., i n  e f f e c t ,  i s  that  while 
the p resen t  expsrimental  procedure mLnimizes the confound- 
i n g  o r d i n a r i l y  i-ound between depr iva t ion  time and o t h e r  
parameters a f f e c t i n g  consummatory behavior,  we have not  
gained much of  func t iona l  si l inif  icance because hours de- 
p r i v a t i o n  is noi; a p a r t i c u l a r l y  p r o f i t a b l e  v a r i a b l e  t o  
i s o l a t e ,  a t  l e a s t  not  i n  comysrison with the hungry 
animal s weight, loss. 

Experiment 2 

The purpose of the se:ond experiment was t o  i n v e s t i -  
gate similar r e l a t i o n s h i p s  i n  a son.ewhat different s i t u a -  
t i o n ,  one i n  which an instj:imental response, bar press ing ,  
intervenes between the momentary mo:ivation condi t ions  
and - S I s consummatory behav-Lor. 

Mt thod 

Subjects.--The S s  we?e 39 naive male a lb ino  r a t s ,  
-:anging from 75 t o  150 days o ld .  

A a r a t u s .  --Two i d e n t i c a l  Skinnei, boxes (Foringer  
1102-M _.ge___ were used t o  run two 5,s a t  a t l m e .  
equipped with a For inger  r e t r z c t a b l e  bitr that  was c o n t r o l l -  
ed au tomat ica l ly  by a clock s c  that i t  could be extended f o r  
a consumption test, and then vdthdrawn. The For inger  bar 
extends r ap id ly ,  making a good dea l  of noise, so tha t  i t  
provides a good s t imulus from whlch t o  hlizasure the l a t e n c y  
of bar press response i n  each Test. Responses during the 
tests were recorded cumulatively. The l i gh t s  i n  the boxes 
toge the r  with those i n  the lab were run on a n a t u r a l  6:OO 
-6 :OO light-dark cycle  throug-lout the experiment. The 
windows of the Skinner  box hms ings  were l e f t  open s o  that 
o t h e r  a c t i v i t i e s  i n  the !ab would provide a d d i t i o n a l  d i -  
u r n a l  cues. 
pe l l e t ,  and water was : L l W a x S  a v a i l a b l e .  Checking the food 
and water supp l i e s  anCl general  maintenance was done an  ir- 
r e g u l a r  number of hoa-'s a f te r  each S ' s  last meal. 

Each box was 

Each bar i;.'es:J de l ive red  a 4-5 m g .  Noyes food 
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Procedure.--The naive S was deprived 48 hrS.9 put  i n  
the box, and manually shape3 up t o  p r e s s  the bar f o r  food. 
S was allowed about 2 hrs .  on the t r a i n i n g  se s s ion  t o  eat 
to s a t i a t i o n .  S was then confined t o  the box f o r  the dura- 
t i o n  of the expzriment, and t e s t  s e s s ions  ( b a r  presenta-  
t ions) in t roduced  a t  time i n t e r v a l s  that var ied randomly 
from 3 hrs.  t o  47 hrs. with a mean of 24 hrs. The random 
schedule of tes t  times was l imi t ed  only  by the r e s t r i c t -  
i o n s  that  no feeding se s s ion  occur a t  a depr iva t ion  t i m e  
between 21 hrs. and 27 hrs. (excepted as noted below) and 
that no depr iva t ion  times were permitced Lo f a l l  wi th in  
3 hrs. of a previous depr iva t ion  tirne f o r  a given animal. 
Ss were given from 8 t o  13 test  se s s ions ,  with a median 
of 11, the exact number being determined by the f a c t  that  
each S was stopped when its random schedule of tests had 
yieldgd approximately uniform d i s t r i b u t i o n s  ac ross  times 
of day and depr iva t ion  times. 

- 

The s tudy was run i n  two r e p l i c a t i o n s .  I n  the f i r s t  
r e p l i c a t i o n  Ss were given 60 min. tests, and, as noted above, 
care was takzn no t  t o  include any depr iva t ion  times ap- 
proaching 24 hrs. After 2 1  Ss  had been run under these 
condi t ions and the i r  data haz been analyzed it became ap- 
p a r e n t  that information a t  24 hrs. was needed and a l s o  that 
60 min. tests might be too s h o r t  t o  o b t a i n  s a t i a t i o n  under 
high depr iva t ion ,  ConseqGently 18 more Ss  were run i n  a 
second r e p l i c a t i o n  w i t h  30 min. t e s t  se s s ions  and with a 
24 hr.  dep r iva t ion  t i m e  condition. To minimize the  poss i -  
b i l i t y  of temporal condi t ioning of  the e a t i n g  habi t  t o  a 
fixed time of t e s t i n g ,  however, the 24 hr .  t es t  i n t e r v a l  
was always introduced as the last t e s t  condi t ion.  Other 
procedures were the same as before.  

Resul t s  

The cumulative records of consummatory performance 
were analyzed t o  determine the  rate of ea t ing ,  i . e . ,  the 
rate of bar press ing ,  during the f i rs t  10 min. of respond- 
ing. T h i s  measure proved t o  be q u i t e  independent of a l l  
the parameters c o n t r o l l i n g  e a t i n g  except dep r iva t ion  time. 
The i n i t i a l  rate of  responding under 4 hrs.  dep r iva t ion  
was 3.2 sec.  as a g a i n s t  an a v e r a l l  mean rate of 5.2; t h i s  
d i f f e r e n c e  was s i g n i f i c a n t  ( t  = 2.46; df = 38; 2 < .0l>. 
But there were no o t h e r  SignTficant d e z r t u r e s  from the 
mean rate of responding, nor was there any t r end  as a 
func t ion  of  dep r iva t ion  t i m e .  The cumulative records were 
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also analyzed t o  determine whether the amount of time 
spen t  e a t i n g  continuously before  s topping for 1 min. o r  
more was r e l a t e d  t o  any o f  the experimental  var iab les ;  i t  
was not .  

Fig.  2 about here 

The top part of Fig.  2 g ives  the amount of  food con- 
sumed, as ind ica t ed  by the number of bar presses ,  t rans-  
formed i n t o  percentages of S 1 s  i n i t i a l  body weight. It 
is apparent from the figure-that n e i t h e r  t i m e  of day nor 
experience i n  the t e s t  s i t u a t i o n  has an apprec iab le  ef- 
f e c t  on in take .  There is a non-s igni f icant  bu t  suggest ive 
i n d i c a t i o n  that  S ea ts  more during the dark part of the 
cyc le  than d u r i n z  the l ight pa r t .  But th i s  e f f e c t  is  small 
a t  best  i n  the  present  s i t d a t i o n .  On the o t h e r  hand, the 
amount consumed does appear t o  be a more c l e a r  c u t  func t ion  
o f  dep r iva t ion  time than was the case I n  Experiment 1. The 
drop i n  intake w i t h  g r e a t e r  dep r iva t ion  times i s  s i g n i f i c a n t  
(t - = 2.22; - df = 17; 2 < .05) ,  

Latency scores  f o r  responaing t o  the bar a f te r  i t  i s  
presented provide data on a response which i s  an a d d i t i o n a l  
s t e p  removed from the  consummatory response, f u r t h e r  remov- 
ed than bar p re s s ing  i tself .  The a c q u i s i t i o n  of this member 
of the t o t a l  consummatory chain i s  demonstrated by the 
bottom part of Fig.  2. There were no apparent  d i f f e rences  
i n  l a t ency  scores  between r e p l i c a t i o n s ,  so the r e s u l t s  f o r  
a l l  Ss have been pooled. Although there was q u i t e  rap id  
l e a r x i n g  of t h i s  member of the chain,  comparable t o  that ob- 
t a ined  i n  the f irst  experiment f o r  the a c q u i s i t i o n  of the 
consummatory habit  i t s e l f ,  the apparent asymptote i s  a 
r e l a t i v e l y  slow value of about 15 sec.  Again, no s i g n i -  
f i c a n t  time of  day e f f e c t  was found. The l a t ency  of re- 
sponding however was shown t o  be a func t ion  of the  number 
of hours depr iva t ion .  A t  4 hrs. depr iva t ion  and a t  28 hrs. 
dep r iva t ion  S s  responded s i g n i f i c a n t l y  slower (2 < .O5) 
than  on the zverage, and a t  24 hrs. dep r iva t ion  they re- 
sponded s i g n i f i c a n t l y  faster, Note that t h i s  fas t  la tency ,  
and the greater in take ,  o f  24 hr.  deprived hungry Ss cannot 
be a t t r i b u t e d  j u s t  t o  the  fact  that  the 24 hr. tes7 con- 
d i t i o n  was the last t e s t  given, because as the o t h e r  part 
of the f i g u r e  shows, there w a s  no apprec iab le  l e a r n i n g  
e f f e c t  after the f irst  4 consummatory tests. 
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Discussion 

The r e p l i c a t i o n  with 30 min. t e s t s  was run because 
the f l a t n e s s  of the consumption v s .  depr iva t ion  t i m e  
curve obtained with 60 min. tests suggescea that S mighc 
n o t  be g e t t i n g  s u f f i c i e n t  time t o  e a t  t o  satiatrio'i;-. T h i s  
p o s s i b i l i t y  was then supported by the f ind ing  that under 
high depr iva t ion  ( g r e a t e r  than 24 h r s . )  Ss  a te  about 15% 
of t he i r  t o t a l  meal between the 60th and-30th minutes, 
whereas under low depr iva t ion  { l e s s  than 24 hrs .  1 the meal 
was nea r ly  always f i n i s h e d  by 60 min. On the o t h e r  hand, 
the  r a t e  measures and the  measures of the amount consumed 
I n  60 min. showed that  under high depr iva t ion  Ss a t e  some- 
what more slowly i n  the 90 min. t e s t s  than i n  The 60 min. 
tests. Moreover, the overall median s i z e  was only 4% 
larger with the longer  t e s t  s e s s i o n s .  Hence the f l a t n e s s  
of  the consumption curves cannot be I-easonably at5ribui;ed 
t o  t h e  t es t  t i m e  l i m i t a t i o n .  

The r ecen t  r e s u l t s  of Dufort & Nright (1362) are 
p a r t i c u l a r l y  i n t e r e s t i n g  i n  ehis connection because Gheir - Ss were tested jist once, a t  the same t i m e  of day, and 
they were depr iva t iona l ly  naive a t  the t i m e  of t e s t i n g .  
Thus i n  Dufort and Wright's r e s u l t s  t he re  is r e l a t i v e l y  
l i t t l e  confoundlng between the motivaclonal e f f e c t s  of 
dep r iva t ion  and the a s soc ia t ive  e f f e c t s  introduced by the 
tes t  condi t ions .  They found, as was found here, tha t  
t he  amount ea t en  was maximal with  depr iva t ion  times of' 
approximately 30 hrs .  

The sha-p rise i n  consumption between 0 and 4 hrs. 
dep r iva t ion  time has a i s o  been observed i n  consummatory 
behavior (Horenstein,  1951) and i n  Gthei' ins t rumenta l  
s i t u a t i o n s  (Saltzman & Koch, 1348; Horenstein,  1351; 
Kimble, 1951). T h i s  d i scon t inu i ty  i i r  che func t ion  sug- 
gests that consummator;v behavior i s  under the c o n t r o l  
of two separ*ate mechanisms. There i s  one, which per- 
haps involves stomach d i s t e n t i o n ,  t h a t  determines wher;her 
the animal w i l l  eat  at all, and a second, involv ing  weight 
loss, which comes i n t o  play somewhere before  4 hrs.  de- 
p r iva t ion ,  that determf-nes how much food S w i l l  take t o  
reach s a t i a t i o n .  
s t i t u t e d  s o  that i f  i t  is w i l l i n g  t o  e a t  a t  all, it w i l l  
eat nea r ly  a f u l l - s i z e d  meal. This conclusion i s  support-  
ed by the  r e s u l t s  of o ther  stQdr'es using long tesr; times 
(Rousfield & E l l i o t t ,  -9%; Lawrence & Mason, Lj55a; 
Duf'ort & Wright, 1962). 

It would appear tkaii 'ChT rat is con- 
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Smith and Duffy (iy57), and Smith, Pool  and Wein- 
berg (19621, and o the r s  have demonstrated that the bulk 
of the stomach contents ,  or the d i s t e n t i o n  of the stomach, 
i s  one f a c t o r  c o n t r o l l i n g  the amount of food a rat w i l l  
consume. Such an e f f e c t  can undoubtedly account f o r  Sls 
f a i l u r e  under r e l a t i v e l y  s h o r t  depr iva t ions  ( those  lezs than 
24 hrs . )  t o  make i t s  food i n t ake  propor t iona l  t o  i t s  
c a l o r i c  d e f i c i t ,  bu t  some a d d i t i o n a l  mechanism seems t o  
be necessary t o  account f o r  the dec l ine  i n  consumption 
w i t h  d tp r iva t ions  longer  than 30 hrs.  

One of the su rp r i s ing  features of the r e s u l t s  i n  the 
Skinner box s i t u a t i o n  i s  the f a i l u r e  of consumption t o  
increase  with successiv? meals (F igure  2 ) .  Such a f ind -  
i n g  !.s i n  sharp c o n t r a s t  with the gradual  a c q u i s i t i o n  03 
eati*ig obtained by Ghent (1951 , 1957). The d i f f e rence  
may be  due i n  part t o  1;he f a c t  that ,  because of the 48 hr. 
dep?' ivation p r i o r  t o  t ra in ing ,  the present  Ss en tered  the 
t e s c  s i t u a t i o n  with c m s i d e r a b l e  weight loss (between 12 
ancl 15$)> and not  much more weight was l o s t  during tes t -  
ins ,  whereas under the condi t ions Ghent used, her Ss un- 
dcubtedly continued t o  l o se  weight throughout the zourse  
0-' t e s t i n g .  Another possible  f a c t o r  i s  that the consum- 
rratory habit  may rece ive  much more e f z e c t i v e  re inforce-  
r.ent per  meal i n  the Skinner box s i t u a t i o n  than i t  does 
?[hen food i s  presen:ed i n  an open d ish .  Dividing the meal 
.nto a large number of d i s c r e t e  45 mg. pel le t s  may pro- 
r ide a large number of r e in foxemen t s  f o r  the eati1-g habit; 
s o  that the conswmatory response had been brought essen- 
t i a l l y  to  f u l l  s t r e n g t h  i n  the  Skinner box s i t u a t i o n  dur- 
i n g  the i n i t i a l  craiiiing sess ion ,  i . e . ,  p r i o r  t o  the be- 
ginning of test!.ng. If th i s  i s  the case,  then th i s  ,?ro- 
cedure can t e l l  us  little about the a c q u i s i t i o n  of the 
consummatory ha ,b i t  i t se l f .  

It may be noted that the  p a t t e r n  o f  l a t ency  of re- 
sponcling t o  the bar p resen ta t i cn  as a func t ion  of hours 
depr iva t ion  ( G i g .  '1, bottom) suggests  that time of day 
cues have much mors cont ro l  over t h i s  instrumental  
meuber of the response chain thm they d3 over the con- 
smmatory response i t s e l f  (Experiment 1) It is as i f  
the a n i m a l  becomes " v i g i l a n t "  about 24 firs. af ter  the 
,ast meal, bu t  that v ig i lance  f a i l s  as f u r t h e r  t i m e  
elapses. The fa.>:i; that such a 24 h r .  e f c e c t  could be 
shown under a-p&riodic  maintenance condi t ions  implies 
that some tempoi-a1 condi t ioning of the rec onse can be 
demonstrated af ter  a s i n g l e  reinforcement P c f .  Bo l l e s  & 
de Lorge, 1962). 
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Food i n t ake  i n  the Skinner box shows a more pro- 
nounced dependence upon depr iva t ion  time than i t  does i n  
the homecage. T h i s  d i f f e rence  may be an a r t i f a c t  r e f l e c t -  
ing d i f f e rences  i n  the s i z e ,  composition o r  pa l a t ib i l i t y  
of  the foods, or i t  may i n d i c a t e  something about the d i f -  
f e rence  between consummatory and ins t rumenta l  behavior.  
Perhaps the s imples t  explanation, however, is  that more 
weight was lost by 2 s  i n  t h e  homecage experiment, and that 
the d i f f e rences  i n  weight produced by the immediately pre- 
ceding depr iva t ion  were of  l e s s  r e l a t i v e  importance than - S s '  continuing, and growing, o v e r a l l  weight loss, 

I n  conclusion, depr iva t ion  time i n  hours s i n c e  last 
e a t i n g  seems t o  r evea l  little about S'shunger motiva- 
t i o n ;  it i s  only weakly related t o  t h  sbrength of i n -  
s t rumenta l  behavior, and still less c l e a r l y  demonstrat- 
ed i n  the s t r e n g t h  of consummatory behavior.  A t  l eas t ,  
th is  seems t o  be the case when S has an a p p r e c i a t l e  body 
weight loss. 
i tself  i s  s t rong ly  implicated as che p r i n c i p a l  determinant 
of  - S's hunger motivation. 

Under these  condi t ions body weight loss 
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